This is both an exciting and a challenging point in history for taking up editorship of the Journal of Educational Psychology. We are living through a new era of accountability in the K-12 school systems, with No Child Left Behind and a bewildering number of different standards among the states throughout the country. Most high school graduates enroll in colleges and universities, so these standards need to include deeper comprehension and writing proficiency, more advanced quantitative skills, critical thinking, and flexible reasoning strategies. We are exploring how to scale up our scientific knowledge of learning through the Institute of Education Sciences (IES), the National Science Foundation (NSF), the Department of Defense (DOD), and other funding agencies. We are in the midst of a revolution in information and computer technologies that has penetrated all sectors of society. Our workforce has a shortage of expertise in science, technology, engineering, and mathematics. Lifelong learning is becoming a priority as we face an aging population. The younger generation views the traditional classroom as an anemic alternative to the world of games, chat rooms, virtual worlds, and other electronic media. Social and sociological struggles continue to emerge from new forms of media, diverse cultures and languages, anxieties about security, changes in the global ecology, unstable economies, and wars. Education is changing, psychology is changing, and so is educational psychology.
Theories and Principles of Learning
As editor, I look forward to publishing articles that test models, principles, hypotheses, and claims that are grounded theoretically. The landscape of theories is quite diverse in educational psychology, with dozens of reports prepared by research panels funded by the government. As an example, I recently had the opportunity to participate in two efforts that identified cognitive principles of learning that are supported by scientific research. One of these was a practice guide for teachers, Organizing Instruction and Study to Improve Student Learning (Pashler et al., 2007) , an initiative of the IES in the U.S. Department of Education. The research group identified seven principles that were backed by varying degrees of empirical support: There are concrete examples in this practice guide on how to apply these principles in the classroom. This is an important start, but there needs to be substantially more research on the conditions, contexts, and populations in which the principles will generalize. One direction for future research is to identify the situations in which there is support versus lack of support for theoretically grounded principles. The seven principles of the IES practice guide are hardly exhaustive. There were 25 cognitive principles of learning in the other initiative, Lifelong Learning at Work and at Home (Graesser, Halpern, & Hakel, 2008) . The Lifelong Learning initiative was launched by the Association of Psychological Sciences (APS) and an earlier joint initiative between APS and the American Psychological Association. Approximately three dozen researchers in psychology recognized the value of psychological research in guiding educational practice but also acknowledged that much of the psychological theory and research was not being applied to educational settings in K-12, colleges, and lifelong learning. The 25 principles in Table 1 were offered as a first step in scaling up contributions from psychology to the real world. These principles of learning emphasize the cognitive foundations of learning, which is perfectly appropriate, but it is important also to incorporate motivation, emotion, discourse, social interaction, personality, development, and neuroscience.
Methodologies
The mission of this journal is to report new data and empirical analyses that advance psychological theory, not to debate theoretical, philosophical, and practical questions about education. The methodologies are somewhat different among subfields and interdisciplinary teams, but it is important to have both a strong empirical foundation and a compelling analytical justification for claims. There are three methodological approaches that I expect to see in submissions under my editorship.
conditions versus a variety of comparison conditions that test causal relationships between independent and dependent variables. The word comparison is intentionally used here, as opposed to control condition, because it is often the case that there is no obvious control condition that would muster agreement among researchers. One type of comparison condition is what I call the ecological comparison condition (i.e., business as usual), the most typical instructional program, pedagogical technique, or set of learning materials. The question is whether a new intervention would show improvements in learning or motivation compared with the ecological condition. A second type of comparison condition attempts to control for extraneous variables and identifies aspects of an intervention that are responsible for any improvements in learning gains, motivation, or other dependent measures. Unfortunately, a complex intervention would have far too many comparison conditions to assess before a researcher could assign credit to particular theoretical components, especially when interactions are assessed. Researchers are therefore forced, for practical reasons, to group theoretical components and test them as an ensemble. When taken to an extreme, researchers adopt kitchen sink conditions that incorporate a large number of theoretical components-so many that it is impossible to assign credit to any theoretical component in a successful intervention. My position as an editor is to encourage the use of comparison conditions that attempt to converge on theoretical components that account for successful interventions.
The acceptable designs and statistics in today's true experiments are becoming more complex in studies that assess the generality of research findings. Consider a study that tests an intervention in K-16. The statistical tests need to take into consideration that students are nested within subgroups, classrooms, teachers, schools, districts, and cities. Differences between cultures and languages have increasingly become important to consider as well. Variability within all of these levels is measured in large scale-up studies, whereas small-scale studies need at least to address problems of generalizing findings to other people and contexts. The statistically minded researchers worry about nesting in hierarchical linear models, random versus fixed effects, power, effect sizes, and variance explained by a manipulation. As editor of the journal, I acknowledge the importance of improving our standards in the statistical analyses we perform on our data. I am also sympathetic to the importance of reporting some index of the strength of a manipulation (such as effect size or variance explained). A null effect is perfectly acceptable when accompanied by suitable power analyses. Interventions that are replicated in multiple studies are preferred over a single study with exotic statistical analyses that bootstrap a hunt for significant trends.
Sophisticated Measurement Models and Psychometrics
Another mainstream tradition in educational psychology is to assess students at different points in time with a judiciously selected battery of psychometric tests and study-specific measures. A large sample of participants is needed to have adequate statistical power to perform structural equation modeling, path analysis, time series analyses, and other variants of multivariate statistics. Structural analyses that relate psychological constructs and measured variables need to be theoretically grounded and replicated. Longitudinal designs of course are highly encouraged. There will also be In the area of psychometric testing, I acknowledge the value of establishing the construct and discriminant validity of a measure through traditional item-response theory and the more contemporary evidence-centered design. A researcher who theoretically justifies a selected set of psychometric tests is preferred over a research effort that adopts a test that is status quo or that is a product of an ad hoc statistical analysis. We are in an era when psychometric tests need to be meaningfully aligned with theories of learning, pedagogy, and individual differences.
The measurement models of the future are likely to have closer ties to data mining methods that tap large data repositories. A large database might have millions of data points for a single participant over a long time span, with measures that tap behavior (physical, social, and linguistic), physiological states (brain and body), psychological states (cognition, emotion, and motivation), and the environment. There is an exciting research question of how or whether these fine-grain data sets can be integrated with psychometric measurement models. It may turn out that we need to identify or invent new mathematical models and data mining algorithms to handle large data sets.
Qualitative Research
As former editor of the journal Discourse Processes, I have had a rich experience reviewing manuscripts that adopt qualitative methodologies. Examples of these studies are those that collect think-aloud protocols while participants study instructional material, analyses of transcripts of naturalistic conversation, language and discourse analyses on large text corpora, detailed analyses of a small number of cases in particular discourse settings, and ethnographic studies. I am most impressed by the qualitative studies that have identifiable roots in scientific methodology. For example, researchers routinely segment verbal protocols into units, assign the units to theoretical categories, measure the number of categorized units per time period, and perform statistical tests on these quantities. That is, they quantify the qualitative data. Researchers also qualify the quantitative data by collecting verbal protocols in tandem with quantitative measures to assess the validity of the measures or to perform manipulation checks on the interventions. These are established scientific methods of integrating qualitative and quantitative analyses. Examples of scientifically inadequate qualitative studies are those in which researchers hand-pick cases that illustrate some theoretical or practical points they are advocating. The examples selected may be unusual rather than representative of a phenomenon being studied, so the theoretical and research status of such reports is uncertain. Of course, a description of such cases plays a rhetorical function in describing and illustrating a phenomenon. This would go in the introduction and discussion sections of a study. However, such hand-picked cases do not constitute evidence to support or refute a scientific claim.
Learning Technologies and Novel Learning Environments
New computerized learning technologies are being developed at a revolutionary pace. Most of these technologies, particularly those developed in academic institutions, have a strong foundation in theory, thanks to funding from NSF, IES, DOD, and research foundations. However, there have not been a sufficient number of controlled empirical studies that assess their impact on learning, usability, motivation, and emotions.
The computer technologies of today are moving beyond the conventional computer-based training systems of the 1960s through 1980s and beyond the clicker studies for teacherclassroom interactions. Today's advanced learning environments include multimedia, hypertext-hypermedia, intelligent tutoring systems, interactive simulation, virtual reality, design environments, animated pedagogical agents, natural language dialogue facilities, computer-supported collaborative learning systems, serious games, multiparty communication spaces, and the list goes on. These advances require interdisciplinary teams with expertise in several fields: education, psychology, linguistics, artificial intelligence, the natural sciences, and the humanities.
Serious games are presumably an ideal test bed for investigating relations among learning, pedagogy, motivation, emotions, creativity, and art in our new generation of students. However, the number of empirical studies that have tested the impact of serious games on the learner is remarkably sparse. Similarly, a host of novel learning environments, many of which do not involve advanced technologies (such as learning communities), are being explored throughout the country, but there needs to be more empirical data collection that is theoretically grounded. My hope is that researchers who explore these advanced, cutting-edge technologies and learning environments will turn to the Journal of Educational Psychology as an outlet for their best work.
--Arthur C. Graesser, Editor
